04/06/2005 15:54 FAX 8013281707 



WORKMAN NVDEGGER 



0016/022 



Application No. 10/011259 

Amendment "B~ dated April 6, 2005 

Reply to Office Action mailed December 15, 2004 

REMARKS 

Claims 1 and 7-23 are pending, wherein claims 1-2, 7-8, 12-16, 18-10 and 21-23 have 
been amended. 

The present application discloses materials and methods for manufacturing a protective 
cushioning mouth guard having a protective outer mouth guard and inner cushioning layer 
formed from a curable elastomeric material positioned within the outer protective mouth guard. 
Because the curable elastomeric material cures by polymerization or cross-linking rather than 
solely by cooling, it can be deformable without heating to above a melting point, as is required 
when using thermoplastic compression materials. Similarly, the curable elastomeric material 
used to form the inner cushioning layer is further distinguished from thermoplastic impression 
materials because they cure by polymerization or cross-linking rather than solely by cooling. 
Thus, it is the chemical reaction, not cooling, that causes the curable elastomeric material to 
solidify and form the inner cushioning layer. In contrast, thermoplastic materials do not solidify 
or harden as a result of any chemical reaction, but by being cooled to below their melting or 
softening point for a time sufficient to cause the molecules forming the thermoplastic material to 
recrystallize or otherwise form a solid matrix. 

The Office Action rejects claim 1 under 35 U.S.C. § 102(b) as being anticipated by 
Thornton (US 5,807,100), Whereas the Office Action alleges that the impression material 20 of 
Thornton is "a curable elastomeric material**, Applicants point out that this interpretation is 
clearly contrary to the plain teachings of Thornton. In fact, the deformable material 20 disclosed 
m Thornton used to make a dental impression comprises a polycaprolactone polymer or other 
aliphatic polyester. Col. 1, line 64 - col. 2, line 5; col. 2, line 66 - col. 3, line 47. Thornton 
makes abundantly clear that the aliphatic polyester is a thermoplastic material and not a curable 
material that cures by polymerization or cross-linking: 

Deformable material 20 is heated in a microwave oven, in water or other non-solvent 
neutral liquid, or in any other suitable manner to between approximately 140 degrees 
Fahrenheit and approximately 180 degrees Fahrenheit to place deformable material 20 in 
its deformable state . 

CoL 3, lines 50-54 (emphasis added). 
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After forming an impression, "[djeformable material 20 is then allowed to cool and 
harden or otherwise take a more permanent shape". CoL 4, lines 3-4 (emphasis added). 
Thornton further teaches that "[a]n important technical advantage of the present invention is that 
deformable material 20 may cool more slowly and may display thermoplastic properties at lower 
temperatures than materials such as the ethylcne-vinyl acetate copolymer resin sold under the 
registered trademark Elvax". Col. 4, lines 8-11 (emphasis added). This confirms that the 
aliphatic polymer comprising deformable material 20, like EVA used to form boil-and-bite 
athletic mouth guards, is a "thermoplastic" material. One of skill in the art would know that both 
EVA and aliphatic polyesters such as polycaprolactone do not cure by polymerization or cross- 
linking after being heated to above their melting point, but by cooling them below their 
respective melting or softening points. 

In contrast to Thornton, claim 1 recites a method for manufacturing a protective 
cushioning mouth guard that involves providing a protective outer mouth guard, introducing a 
quantity of a curable elastomeric material into the mouth guard, forming an impression in the 
curable elastomeric material, and then allowing the curable elastomeric material to at least 
partially cure by at least one of polymerization or cross-linking, rather than solely by cooling, in 
order to yield a protective cushioning mouth guard having an inner cushioning layer formed from 
the curable elastomeric material positioned within the protective outer mouth guard. Support for 
the specific properties of the curable elastomeric material are inherent in the nature of curable 
elastomeric materials in general, and the specific materials such as polysiloxanes disclosed in the 
application, in particular. Claim 1 was further amended to recite that the protective outer mouth 
guard "has a substantially smooth outer surface that contacts soft inner labial and buccal tissue of 
a person during use". Support for this limitation is inherent in the fact that conventional sports 
mouth guards are disclosed in the application, and it is well-known that conventional sports 
mouth guards have smooth, or substantially smooth, outer surfaces rather than protrusions or 
ridges that might harm a person's soft oral tissues. Indeed, the purpose of a sports mouth guard 
is to protect both the person's teeth and soft oral tissues. Providing a mouth guard with 
protrusions, ridges, or extensions would yield a device that is incapable of providing its intended 
function of protecting soft oral tissues while the user engages in strenuous athletic activities. 

In contrast to claim 1, Thornton neither teaches nor suggests the manufacture of a 
protective cushioning mouth guard using a curable elastomeric material so as to yield an inner 
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cushioning layer positioned within a protective outer mouth guard. Instead, the "deformable 
material 20" disclosed in Thornton is clearly a thermoplastic material that is softened by heating 
and hardened by cooling. That the deformable material might be capable in some cases of 
"mixing, reacting, or otherwise combining with the material used to form tray 18 while 
deformable material 20 is in a deformable state" docs not change the fact that the deformable 
material is, in fact, a thermoplastic material that hardens by cooling rather than polymerization or 
cross-linking. In other words, even if the thermoplastic aliphatic polyester were to somehow 
react with the material used to form tray 18 while in a deformable state, there is no indication in 
Thornton that such a reaction would cause deformable material 20 to actually harden or cure. 
Indeed, Thornton teaches that such reaction occurs "while deformable material 20 is in a 
deformable state". CoL 3, lines 63-64 (emphasis added). 

The Office Action rejects claims 1, 7-8, 15 and 18 under 35 U.S.C. § 103(a) as being 
unpatentable over Wagner (US 5,566,684) in view of Thornton. As plainly stated in the Office 
Action, "Wagner does not disclose the step of allowing the curable material to cross-link". 
Office Action, p. 3. That is because the "do-it-yourself custom fit mouth guard" of Wagner 
"includes a thermoplastic channel trough". CoL 1 9 lines 62-63 (emphasis added). Wagner goes 
On to teach that cc [a]mong the suitable fill materials are low melt temperature EVA 
thermoplastics. Preferably, the fill material softens sufficiently for deformation to receive the 
impression of teeth after being immersed in water at a temperature range of approximately 140° 
F. to about 180° F. for approximately two minutes to attain the glass transition temperature." 
Col. 1, line 67 - col. 2, line 6. Applicants note that the temperature range to which the EVA 
thermoplastic material of Wagner is heated is die exact same temperature range to which the 
thermoplastic aliphatic polyester of Thornton is heated (/.e., 140-180° F). Thornton, col. 3, lines 
53-54. Thus, it is abundantly clear that both Wagner and Thornton are limited to mouth guards 
formed from thermoplastic materials, not curable clastomeric materials as recited in claim I, as 
amended, hi view of the foregoing, Applicants submit that claims 1 and 7-8 arc unobvious over 
the combination of Wagner and Thornton. 

Claim 15 alternatively recites a method for manufacturing a protective cushioning mouth 
guard formed by providing a custom-fitted protective outer mouth guard, introducing a curable 
elastomeric material into the custom-fitted outer mouth guard, forming an impression, and 
allowing the curable elastomeric material to cure. As discussed above, neither Thornton nor 
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Wagner teaches or suggests the use of a curable elastomeric material. Moreover, neither teaches 
or suggests a method in which a mouth guard that has already been custom-fitted to a person's 
teeth is then filled with a curable elastomeric material from which an inner cushioning layer is 
formed on the inside of the already custom-fitted mouth guard. This further distinguishes over 
Wagner and Thornton. 

Claim 18 alternatively recites a kit for use in forming a protective cushioning mouth 
guard that includes, among other things, a curable elastomeric material. As discussed above, 
neither Wagner nor Thornton teaches or suggests the use of a curable elastomeric material for 
use in making a dental impression. Instead, both the EVA of Wagner and the PCL or other 
aliphatic polyester of Thornton are thermoplastic materials. As such, the thermoplastic materials 
of Wagner and Thornton solidify by cooling rather than polymerization or cross-linking. This is 
clear from the fact that both Wagner and Thornton disclose heating their respective thermoplastic 
materials to a temperature between 140-180° F, forming an impression, and then cooling to 
solidify the thermoplastic material. In view of this, claim 18 is clearly unobvious over the 
combination of Wagner and Thornton. 

The Office Action rejects claims 9-12 and 14 under 35 U.S.C. § 103(a) as being 
unpatentable over Wagner and Thornton as applied to claim 1, in further view of Wolfenson et al 
(US 4,668,188). Because claims 9-12 and 14 depend from claim 1, they are patentable over the 
combination of Wagner and Thornton for at least those reasons given above with respect to claim 
I . They are also patentable over Wolfenson et al. in view of the fact that the claimed protective 
outer mouth guard "has a substantially smooth outer surface that contacts soft inner labial and 
buccal tissue of a person during use". In contrast, Wolfenson et al. discloses an "oral impression 
tray" for forming a mouth guard that includes tabs 38 and 39, which are provided for gripping by 
the user tL to facilitate placement of the tray in the mouth". Col. 5, lines 49-61 ; Figure 4. Because 
tabs 38 and 39 are a necessary feature of the invention disclosed in Wolfenson et al., it would be 
contrary to Wolfenson to manufacture a protective cushioning mouth guard from a protective 
outer mouth guard that has a substantially smooth outer surface. 

Moreover, the "oral impression tray 3 ' of Wolfenson et at is clearly not "a protective outer 
mouth guard" as recited in claim 1 . A characteristic of a "protective outer mouth guard" is that it 
helps protect a person's teeth and surrounding soft oral tissues from sharp blows during 
strenuous athletic activity. Tabs 38 and 39 of the Wolfenson et al. impression tray would cause 
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great harm to a person's oral tissues if left in a person's mouth during strenuous physical 
activity. For that reason, Wolfcnson ct al. clearly teaches that the athletic mouth guard only 
comprises the soft flexible material placed into the oral impression tray, not the combination of 
the oral impression tray and the soft inner material. That is clearly shown in Figure 3, which 
shows the protective mouth guard of Wolfenson et al. separated from the oral impression tray 
used to make the mouth guard. Therefore, Wolfenson et al. teaches away from a method of 
manufacturing a protective cushioning mouth guard "having an inner cushioning layer formed 
from the curable elastomeric material positioned within the protective outer mouth guard' 7 . For 
this additional reason, Applicants submit that claims 9-12 and 14 are unobvious over the 
combination of Wagner, Thornton and Wolfenson et al. 

The Office Action rejects claims 16-17 under 35 U.S.C. § 103(a) as being unpatentable 
over Wagner and Thornton, as applied to claim 15, and further in view of Wolfenson et al. As 
discussed above, neither Wagner nor Thornton teaches or suggests the use of a curable 
elastomeric material to form an inner cushioning layer within a protective outer mouth guard- 
Moreover, none of Wagner, Thornton or Wolfenson et al. teach or suggest a method in which a 
curable elastomeric material i$ introduced into a protective outer mouth guard that is already 
"custom-fitted" prior to introducing a curable elastomeric material and forming an inner 
cushioning layer within the already custom-fitted outer mouth guard. Instead, the impression 
materials used in each of Wagner, Thornton and Wolfenson et al- are placed within generic, non- 
custom fitting devices. The "oral impression tray" of Wolfenson et al. is not a protective outer 
mouth guard" as discussed above, nor is it custom-fitted prior to placing an impression material 
therein. For this additional reason, Applicants submit that claims 16 and 17 are unobvious over 
the combination of Wagner, Thornton and Wolfenson et al. 

The Office Action rejects claims 19 and 20 under 35 U.S.C. § 103(a) as being 
unpatentable over Wagner and Thornton as applied to claim 18, and Anther in view of 
Wolfenson et al. and Grossberg (US 3,124,129). As discussed above, neither Wagner nor 
Thornton teach or suggest the use of a curable elastomeric material. Wagner, on the other hand, 
neither teaches nor suggests the use of a protective outer mouth guard" that forms a protective 
cushioning mouth guard in combination with an inner cushioning layer formed from a curable 
elastomeric material. The "oral impression tray 9 * is separated from the impression material, to 
yield a mouth guard that solely consists of the impression material See Figure 3. 
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As discussed in the previous amendment, Grossberg, like Wagner and Thornton, only 
discloses a thermoplastic material that is made deformable by heating and which later hardens by 
cooling. Col- 2, lines 14-25. Indeed, Grossberg specifically teaches that the disclosed 
impression materials "are well-known in the art to have the thermo-plastic propert ies desired for 
purposes of taking and retaining an accurate dental impression" . Col 2, lines 16-18 (emphasis 
added). In view of the fact that Wagner, Thornton and Grossberg all disclose thermoplastic 
materials on the one hand, and Wolfenson et aL discloses "an oral impression tray that cannot 
form part of a protective cushioning mouth guard on the other, the combination of these 
references neither teaches nor suggests the subject matter recited in claims 19 and 20. Moreover, 
the allegation in the Office Action that "Grossberg teaches the mouth guard being a sheet" is 
clearly in error. As shown in Figure 1, the outer mouth guard shown in Grossberg is clearly in 
the form of a three-dimensional tray, not a sheet. 

The Office Action rejects claim 13 under 35 US.C. § 103(a) as being unpatentable over 
Wagner and Thornton, and further in view of Grossberg- Because claim 13 depends from claim 
1, and because claim 1 requires the use of a curable elastomeric material, claim 13 is patentable 
over the combination of Wagner, Thornton and Grossberg because none teach or suggest the use 
of a curable elastomeric material (i.e., all disclose a " thermoplastic material 11 ). Moreover, it 
would be contrary to Wolfenson et aL to utilize an adhesive, since it is necessary to remove the 
oral impression tray from the protective mouth guard prior to use. See Figure 3. Otherwise, the 
tabs 38 and 39 would cause severe injury to a user during strenuous athletic events. 

The Office Action rejects claim 21 under 35 U-S*C § 103(a) as being unpatentable over 
Wagner in view of Thornton and Grossberg. Because claim 21 specifically recites the use of a 
curable elastomeric material, but because each of Wagner, Thornton and Grossberg only disclose 
the use of thermoplastic polymers that soften by heating and hanien by cooling, claim 21 is 
clearly patentable over the combination of Wagner, Thornton and Grossberg. Moreover, it 
would be contrary to Wolfenson et al. to utilize an adhesive, since it is necessary to separate the 
mouth guard from the oral impression tray prior to use. See Figure 3. 

The Office Action rejects claims 22-23 under 35 US.C. § 103(a) as being unpatentable 
over Wagner in view of Thornton and Wolfenson et al. Claims 22 and 23 each recite a curable 
elastomeric material in combination with a protective outer mouth guard that has a substantially 
smooth outer surface that contacts inner labial and buccal tissue of a person during use. Wagner 
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and Thornton neither teach nor suggest the use of a curable elastomeric material, but rather a 
thermoplastic material that is softened by heating and hardened by cooling. Wolfenson et al., on 
the other hand* discloses the use of an "oral impression tray" that must be separated from the 
protective mouth guard prior to use in order to prevent damage to a person's mouth by tabs 38 
and 39 during strenuous athletic activity. See Figure 3. In view of the foregoing, . Applicants 
submit that claims 22 and 23 are patentable over the combination of Wagner, Thornton and 
Wolfenson et aL 

Claim 23 further recites "at least one adhesive material for use in bonding an inner 
cushioning layer formed from the curable elastomeric material and the protective outer mouth 
guard". It would be contrary to Wolfenson et al to place an adhesive material within the "oral 
impression tray" since it is necessary to separate the "oral impression tray" from the protective 
mouth guard prior to use in order to prevent severe damage to a person's mouth by tabs 38 and 
39 during strenuous athletic activity. See Figure 3. 

In view of the foregoing, Applicants submit that the claims as now presented are in 
allowable form. In the event that the Examiner finds remaining impediment to a prompt 
allowance of ihis application that may be clarified through a telephone interview, the Examiner 
is requested to contact the undersigned attorney. 

Dated this io^ day of April 2005. 




JOHNM. GUYNN 
Registration No. 36,153 
Attorney for Applicants 
WORKMAN NYDEGGER 
(801) 533-9800 
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